
From the  desk  of :  

V . J. Kim 

7'̂ MM 

tfanc 'jor.cr:. Crdnch' , , UUXH . 

DATE 

To: /I'hl. 

/ ' •• > : / 

•  / p 0 e / M S  *  
^ f j f '  1/' i A-'tC-Ci 

•V& & - & I U -  r'i^ '" ' '• 7 •' <->S^ • • -V 
/ ' _, /'-rrr4* <•'€• ' 

iu<jyc-^T'°~'r>'S . / 

''/ ij / 
7/1 

0 - >  
* 

" *-> 

V , .  '  

'e > >  f / /  .  7  . v  •  "/O /. • .,• .'.1. <7 Jy//<< , 
*' '</%-. h S.>-, 

V 7 

30299069 

IlillHIINIiH 
Superfund 



EVALUATION GUIDE 
APPLICATION FOR PCB INCINERATION 

I .  FLOWCHART — Appl ica t ion  & Approva l  Sequence  (Per  Annex  I ,  Subpar t  E^  

Owner /Opera tor  
Prepara t ion  Of  
Data  & Speeds  

Submi t  
In i t i a l  Repor t  

To  EPA 

Owner /Opera tor  
Prepare  & Submi t  
Tr  i a l  Burn  -P lan  

To EPA 

REQUEST ADDITIONAL DATA 

E P A  R e q u e s t  
Oivner /Opernror  
For  Tr ia l  Burn  

MEED ADDITIONAL DATA OR TRIAL BURN 

EPA APPROVAL 
Of  

Tr ia l  Burn•  
PI  an  

Owner /Opera tor  
n » . .  C o n d u c t  

Tria l  Burn  

Owner /Opera to  
Submi t  Tr ia l  
Burn  Data  To 

EPA 

T 

NEED ADDITIONAL DATA OR 
TRIAL BURN 

EPA I ssue  
•Publ ic  Not ice  Or  

Not ice  of  Publ ic  
Hear  inc .  

Denia l  Of  
Permi t  

wUCB^ESSSHJD 
E P A  P r e p a r e  ,  
P r e  1  i i n  I  n a r v  
C o n d i t i o n s  O i  
A p p r o v a l  

EPA 
Prepare  F ina l  
Condi t ion . - :  Of  

• Perm i t /Vppr~fctfa-t 

EPA 
I ssue  Approva l  

•  Of  i  
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• : 
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I I .  T E C H N I C A L  R E Q U I R E M E N T S  F O R  A P P R O V A L  O F  A N  I N C I N E R A T I O N  F A C I L I T Y  

( ! )  L I Q U I D  P C B ' s  

"  ( A )  C o m b u s t i o n  c r i t e r i a :  .  

( 1 )  2  s e c o n d s  a t  1 2 0 0 °  +  1 0 0 c t ( 2 1 9 2 o  +  1 8 0 ° F )  w / 3 %  
: . V | - - v  e x c e s s  o x y g e n ,  o r  

°  j .  i n n O r  f o o T o O :  {  1  .  \  ( I I )  1 h  s e c o n d s  a t  1 6 0 0  +  1 0 0 ° C :  ( 2 9 1 2 °  +  1 8 0 ° F )  
'  • .  w / 2 %  e x c e s s  o x y g e n  '  G ; - -

. ' ( B )  E f f i c i e n c y  =  9 9 . 9 % •  • [ c o | |  +  ( C O )  ' :  ;  

( C )  R a t e  a n d  q u a n t i t y  o f  P C B ' s  e n t e r i n g  a r e  m e a s u r e d  ;  
a n d  r e c o r d e d  r e g u l a r l y  a t  i n t e r v a l s  o f  n o  g r e a t e r  
t h a n  1 5  m i n u t e s .  

( D )  T e m p e r a t u r e  i s  c o n t i n u o u s l y  m e a s u r e d  a n d  r e c o r d e d  

( I )  B a s e d  o n  P y r o m e t e r ,  o r  

( I I )  B a s e d  o n  w a l l  t h e r m o c o u p l e - p y r o m e t e r  
c o r r e l a t i o n  

( E )  F l o w  s t o p s  a u t o m a t i c a l l y  w h e n :  

( I )  C o m b u s t i o n  t e m p e r a t u r e  d r o p s  b e l o w  s p e c i f i e d  

( I I )  E x c e s s  0 2  d r o p s  b e l o w  s p e c i f i e d  _  

( I I I )  F a i l u r e  i n  c o n t i n u o u s  m o n i t o r i n g  o f  0 2  &  C O ; -  ' . '  _  

( I V )  F a i l u r e  i n  p e r i o d i c  m o n i t o r i n g  o f  C 0 2  

( V )  F a i l u r e  i n  r e c o r d i n g  o f  P C B  r a t e  &  q u a n t i t y  

O r ,  s u b m i t  a p p r o v a b l e  C o n t i n g e n c y  P l a n  f o r  
a b o v e  c o n d i t i o n s .  

( F )  M o n i t o r i n g  o f  e m i s s i o n s :  

( I )  W h e n  i n c i n e r a t o r , i s  f i r s t  u s e d  :  .  

( I I )  I f  i n c i n e r a t o r  h a s  b e e n  m o d i f i e d  
* 

( I I I )  M o n i t o r  t h e  f o l l o w i n g :  

•  ( a )  0 2  

( b )  C O  
( c )  C 0 2  



( d )  N 0 X  

( e )  H C 1  '  ,  •  > :  

( f )  T o t a l  c h l o r i n a t e d  o r g a n i c s  ( R C L )  

( g )  P C B ' s  . .  

( h )  P a r t i c u l a t e s  

:  ( I V )  C o n t i n u o u s l y  m o n i t o r  t h e  f o l l o w i n g :  

• .  ( a )  ° 2  • :  . v .  • •  -

:%r- (b) CO ^' 

.  ( c )  C 0 2  -  P e r i o d i c  ( T o  b e  s p e c i f i e d  b y  E P A )  

( G )  S c r u b b e r s  s h a l l  b e  u s e d  f o r  H C 1  c o n t r o l  

• / ( H )  S c r u b b e r  e f f l u e n t  s h a l l  b e  m o n i t o r e d  

( I )  A l t e r n a t e  m e t h o d  o f  H C 1  c o n t r o l  c a n  b e  u s e d  i f  a p p r o v e d  
:  b y  t h e  R e g i o n a l  A d m i n i s t r a t o r  

( 2 )  N O N - L I Q U I D  P C B ' s  ^  ; : T , ; -

( A )  E m i s s i o n s  ^  0 . 0 0 1  g  P C B ' s /  k g  P C B ' s  e n t e r i n g  

( B )  C o m p l y  w i t h  ( l ) - ( B ) ,  ( C ) ,  ( D ) ,  ( E  -  e x c e p t  1 1 ,  e x c e s s  0 o )  
( F ) ,  ( G ) ,  ( H ) ,  &  ( I )  2  

( C )  F l o w  s h a l l  s t o p  i f  t e m p e r a t u r e  d r o p s  b e l o w  . .  
s p e c i f i e d  

( D )  O p e r a t o r s  s h a l l  s t o p  i m m e d i a t e l y  w h e n e v e r  e x c e s s  0 „  
f a l l s  b e l o w  s p e c i f i e d .  2  

( 3 )  A P P R O V A L  O F  I N C I N E R A T O R S  

( A )  I n i t i a l  r e p o r t  s h o u l d  c o n t a i n :  

( I I  L o c a t i o n  o f  i n c i n e r a t o r  
( I I )  D e t a i l e d  d e s c r i p t i o n  o f  i n c i n e r a t o r  

( I I I )  E n g i n e e r i n g  r e p o r t s  o n  a n t i c i p a t e d  p e r f o r m a n c e  
( I V )  S a m p l i n g  a n d  m o n i t o r i n g  e q u i p m e n t  a v a i l a b l e  .  

( V )  W a s t e  v o l u m e s  e x p e c t e d  t o  b e  i n c i n e r a t e d  
( V I )  A n y  S t a t e ,  l o c a l  o r  F e d e r a l  p e r m i t s  o r  a p p r o v a l s  

( V I I )  S c h e d u l e s  a n d  p l a n s  f o r  c o m p l i a n c e  w i t h  t h i s  
r e g u l a t i o n  





S A M P L E  C A L C U L A T I O N  -  C O M B U S T I O N  D A T A  

B a s i s :  S t e a d y  S t a t e  O p e r a t i o n ,  B u r n i n g  T O O  l b s  P C B s  > 1 0 0  l b s .  F u e l  O i l  # 2  

A .  M a t e r i a l  B a l a n c e  .  '  ' • / " ' /  

1 .  I n p u t  '  V '  
•  a )  § 2  F u e l - O i l  ( A P I  G r a v i t y  3 3 ° ) ,  1 0 0  l b s .  ;  

T  • •  P ° m P ° " e " n t -  '  W t .  % *  - R e a c t i o n  l b s .  0 .  R e q u i r e d  I I ;  -

/ "  C  8 7 - 2  c  + . ° 2  =  C 0 2  ,  8 7 . 2 . X  3 2 / 1 2  =  2 3 2  .  

H 2  1 2 . 5  H 2  +  i j 0 2  =  H 2 0  1 2 . 5 x 1 6 / 2  =  1 0 0  

T o t a l  T 5 §  S  +  ° 2  =  S 0 2  '  " i f  *  f h / 3 2 , °  ° - 2 S  
• J - j C m U  J  I D S .  £  

( * S o u r c e :  C h e m ,  E n g .  H a n d b o o k )  \  \  

,  b )  P C B s  •  •  

S t o i c h i o m e t r i c  E q u a t i o n :  

C 1 2 H 6 . 3 C 1 3 . 7 *  +  1 2 . 6 5 0 2  =  1 2 C 0 2  +  1 , 3 H 2 °  ' h  3 - 7 H C l  

C o : n p o n e n t  W t .  % ,  R e a c t i o n  l b s .  0 .  R e q u i r e d  

C .  5 1 - 2 '  C  +  0 2  =  C 0 2  5 1 . 2 x 3 2 / 1 2 = 1 3 6  

H 2  2 , 2  H 2  . +  J s 0 2  =  H 2 0  2 . 2  X  1 6 / 2  =  1 7 . 6  

T Jl-JL Hp + Cl„ = 2 HC1 — -
TotST... 100%. 2 2 153,6. lbs, 

^  ^ ^ H g .  3 ^ 3 , 7  r e P r e s e n t s  m e a n  m o l e c u l a r  c o m p o s i t i o n  o f  

t y p i c a l  P C B s  i n  u s e  i n  t h e -  U . S . )  

c )  T o t a l  T h e o r i t i c a l  O x y g e n :  3 3 2 . 2 5  l b s .  0 2  + 1 5 3 . 6  l b s .  0 2  

=  4 8 5 . 8 5  l b s  0 2  

d )  T o t a l  T h e o r i t i c a l  A i r :  

C o m p o s i t i o n :  O x y g e n  :  2 0 . 6  V o l  %  =  2 2 . 7  W t  %  

N 2  &  O t h e r s :  7 9 . 4  V o l  %  =  7 7 . 3  W t  %  



2 

T h e o r e t i c a l  A i r :  4 8 5 . 8 5 / 0 . 2 2 7  =  2 1 4 0 . 3  l b s .  
W h i c h  i n c l u d e s :  ,  4 8 5 . 8 5  l b s .  0 2  ' f •  

•  1 8 5 4 . 4 5  l b s .  N 2  \  

e )  E x c e s s  A i r  ( 3 0  % * )  ;  2 1 4 0 . 3  x  0 . 3  =  6 4 2 . 1  l b s .  
W h i c h  i n c l u d e s :  6 4 2 . 1  x  0 . 2 2 7  =  1 4 5 . 8  l b s .  0 2  

6 4 2 . 1  x  0 . 7 6 1  =  4 8 8 . 6  l b s . ' N 2  .  .  ^  

( N o t e * :  3 0 %  . i s  u s e d  t o  r e p r e s e n t  t h e  p r a c t i c a l  l e v e l ' o f  e x c e s s '  
a i r  a  w a s t e  i n c i n e r a t o r  c a n  b e  o p e r a t e d  o n . )  

O u t p u t :  ( B a s i s  1 0 0  l b s .  P C B s  +  1 0 0  l b s  F u e l  O i l )  

a )  W e i g h t  o f  F l u e  G a s  

C o m p o n e n t  

C0o 

h 2 o  

S 0 2  

H C 1  
T h e o r e t i c a l  N ,  

t  
E x c e s s  A i r  

T o t a l  

W e i g h t ,  l b s ,  

( 8 7 . 2  +  5 1 . 2 )  x  4 4 / 1 2  = 5 0 7 . 4 6  

( 1 2 . 5  +  2 . 2 )  x  1 8 / 2  =  1 3 2 . 3  

0 . 2 5  x  6 4 / 3 2  = 0 . 5  

4 6 . 6  x  3 6 / 3 5  =  4 7 . 9 3  
1 6 5 4 . 4 5  

6 4 2 . 1  
2 9 8 4 . 7 4  

b )  V o l u m e  o f  F l u e  G a s ,  S T P  

C o m p o n e n t  W e i g h t ,  l b s .  M  W t .  M o l e s  V o l u m e ,  F t ^  

c o 2  5 0 7 . 4 6  4 4  1 1 . 5 3  1 1 . 5 3  x  3 6 0  =  4 1 5 0 . 8  

h 7O  1 3 2 . 3  1 8  •  8 . 8 2  8 . 8 2  x  3 6 0  =  3 1 7 5 , 2  

s o 2  0 . 5  6 4  

HC1 4 7 . 9 3  3 5  C
O

 

1 . 3 7  x  3 6 0  =  4 9 3 . 2 .  :  

T h e o r e t i c a l  

N ?  

1 6 5 4 . 4 5  2 8  5 9 . 0 9  5 9 . 0 9  x  3 6 0  =  2 1 2 7 2 . 4  

L  

E x c e s s  A i r  6 4 2 . 1  2 9  2 2 . 1 4  "  2 2 . 1 4  x  3 6 0  =  7 9 7 0 . 4  

T o t a l  2 9 8 4 . 7 4  3 7 , 0 6 2  F t 3  

c )  V o l u m e  o f  F l u e  G a s ,  2 0 0 0 ° F  

2000°F Volume =• Volume at STP x ^'32 + 450' 

=  3 7 0 6 2  F t 3  x  =  ^ 8 5 j 3 1 Q  F t 3  



3 

S U M M A R Y  O F  M A T E R I A L  B A L A N C E  

1 .  I n p u t *  

• . C o m p o n e n t  v ' - ' .  W e i g h t ,  l b s :  

F u e l  O i l  .  1 0 0  
P C B s  1 0 0  

T h e o r e t i c a l  A i r  2 1 4 0 . 3  
E x c e s s  A i r  :  ; 6 4 2 . 1  

T o t a l  2 9 8 2 . 4  

C o m p o n e n t  .  W e i g h t ,  l b s .  

F u e l  O i l  

C 0 2  •  3 1 9 . 7 3  

H 2 0  1 1 2 . 5  

S 0 2  0 . 5  

2 .  O u t p u t  

P C B s  
co2 

h 2 O  

H C 1  

1 8 7 . 7 3  

4 7 . 9 3  

1 9 . 8  

T h e o r e t i c a l  N  2 1 6 5 4 . 4 5  

E x c e s s  A i r  6 4 2 . 1  

T o t a l  2 9 8 4 . 7  

N o t e :  I f  F u e l  O i l  o r  P C B  c o n t a i n  m o i s t u r e  i t  s h o u l d  b e  i n c l u d e d  a s  i n e r t  
m a t e r i a l )  





'•yc:;-. 

' C o m b u s t i o n  p r o d u c t  

CCL 

**H2O 

3 

0 ,  

5 . 8 5  2 3 . 7  - 0 . 2 5 4  

5 . 8 9  1 8 . 2 5  - 0 . 1 0 5  

6 . 3 0  5 . 0 5  - 0 . 0 3 6  

6 . 1 3  8 . 3  - 0 . 0 8 3  

!-!^ . Btu/mole 
_C1 ~~ 

2 0 7 2 8 . 5  

1 3 8 1 2 . 1  

•  1 3 9 5 6 . 2  

1 4 5 4 6 . 0  •  

(** Includes evaporative heat losses) 

C o m b u s t i o n  p r o d u c t  M o T e s  

C 0 „  

h 2 O  

N 2  

° 2  

H C 1  

f o t a l  

1 1 . 5 3  

8 . 8 2  

7 6 . 5 4  

4 . 5 6  

1 . 3 7  

H T  ,  B t u  

2 3 9 , 0 0 0  

1 7 4 , 7 4 3  •  

1 , 0 6 8 , 2 0 8 ,  

6 6 , 3 3 o  

- 1 7 2 , 6 2 0  

1 , 3 7 5 , 6 6 1  B t u  

( * T a b l e  f r o m  C h e m i c a l  E n g i n e e r i n g  F u n d a m e n t a l s )  

b )  H e a t  L o s s e s  

( I )  R a d i a t i o n  a n d  c o n v e c t i o n  h e a t  l o s s  
=  2 0  %  o f  t o t a l  h e a t  i n p u t *  
=  0 . 2 0  ( 2 , 6 4 9 , 5 0 0  B t u )  
=  5 2 9 , 9 0 0  B t u  

*  T h i s  f i g u r e  w i l l  v a r y  a c c o r d i n g  t o  g e o m e t r y  o f  i n c i n ­
e r a t o r  t h i c k n e s s  o r  r e f r a c t o r y ,  e t c .  I t  i s  d e s i r e d  
t h a t  t h e  a p p l i c a n t  p r o v i d e  h i s  o r  h e r  o w n .  f i g u r e  
b a s e d  o n  s o u n d  e n g i n e e r i n g  c a l c u l a t i o n s .  

( I I )  E v a p o r a t i v e  H e a t  L o s s  

=  ( I b s . - H g O  i n p u t  i n  P C B  a n d  f u e l )  (  H  e v a p )  *  

*  E v a p o r a t i v e  H e a t  L o s s e s  a r e  a s s u m e d  t o  b e  z e r o  f o r  t h i s  
s p e c i f i c  c a l c u l a t i o n ,  b u t  t h i s  w i l l  n o t  a l w a y s  b e  t h e  
c a s e .  

( I l l )  T o t a l  H e a t  L o s s  
=  R a d i a t i o n  a n d  c o n v e c t i o n  +  E v a p o r a t i o n  
=  5 2 9 , 9 0 0  B t u  



F i n a l  E n e r g y  B a l a n c e  

H e a t  i n p u t  -  H e a t  o u t p u t  =  H e a t  a c c u m u l a t i o n *  

2 , 6 4 9 , 5 0 0  B t u  -  1  , 3 7 5 , 6 6 1  B t u  -  " 5 2 9 , 9 0 0  B t u  =  •  - .  V ; ; : ^  
H e a t  A c c u m u l a t i o n  .  "  , ' r  

H e a t  a c c u m u l a t i o n . =  7 4 4 , 8 3 9  B t u  • . .  .  '  . , 7 ^ ' . .  •  

* .  I f  t h e  a c c u m u l a t i o n  t e r m  i s  p o s i t i v e ,  t h e  i n c i n e r a t o r  d e s i g n  
i s  s u f f i c i e n t  t o  i n c i n e r a t e  t h e  g i v e n  p e r c e n t a g e  o f  c h l o r i n e  
i n  t h e  f u e l  a n d  P C B  m i x t u r e  ( i n  t h i s  c a s e  2 3 . 3  %  c h l o r i n e ) . -
H o w e v e r ,  i f  t h e  a c c u m u l a t i o n  t e r m  i s  n e g a t i v e ,  t h e  r a t i o  ;  
o f  P C B s  t o  f u e l  m u s t  b e  a d j u s t e d  i n  o r d e r  t o  p r o v i d e  f o r  
a d e q u a t e  i n c i n e r a t i o n  o f  t h e  P C B s .  

N o t e :  I f  a t o m i z i n g  s t e a m  i s  u s e d  t h e  a m o u n t  s h o u l d  b e  
i n c l u d e d  i n  t h e  m a t e r i a l  a n d  e n e r g y  b a l a n c e .  




